doctor, but a tooth-puller?' Did he steal the idea? Was his the prepared mind that was in the right place at the right time? This last c\uestion 'Why Morton?' [ shall not pursue further because the events are well documented~.
[ shall concern myself with the other two questions and look at the period between Davy's idea in 1800 and Morton's action in 1846. [ am not the first to ask these questions. Vandam offered some suggestions 4 whilst Papper claimed that surgical anaesthesia was the direct result of the romantic movement in literature in England in the early nineteenth century". The connection might seem tenuous, but his argument is persuasive.
WHY WAS ANAESTHESIA NOT A HOLY GRAIL UNTIL THE NINETEENTH CENTURY?
For a scientific breakthrough to occur there must pre-exist a body of knowledge, not just of the technology but also a conceptual understanding of the significance of that knowledge. Something must have prompted scientists to ask the question and for a discovery to come to fruition time must be ripe.
Pain has long been regarded as an inevitable part of human life and surgery was not necessarily the worst suffering people endured. Accident and disease have always been with us and man has a tremendous will to survive. To this end he not only submits himself to the surgeon's knife, but Kirkup has described how he will amputate his own limbs if this is the only way he can survive".
Man has not been slow to inflict horrendous pain on his fellows for a variety of reasons. Not only are enemies tortured but painful procedures are traditionally part of the rites of passage which are socially important. Scarifications, Yet nearly half a century was to elapse before William Thomas Green Morton gave to the medical profession the first demonstration of anaesthesia for a surgical procedure.
By the year 1800 all the scientific knowledge needed to achieve surgic:11 anaesthesia was in place, Ether had been known since Paracelsus described it in 1525, Nitrous oxide (N 20) was known to Black and Priestley long before Davy's time, The composition of gases was becoming clear and much was known about the circulation of the blood and the function of the lungs. lt was all there. However, as Smith, the historian of N /) neatly put it, in the year 1800 'the stage was set, but the actors went away' 2. Surgical operations have been done for thousands of years. To the mind of a twentieth century anaesthetist the search for relief of pain is a Holy Grail. We cannot understand why this search should not have been under way for centuries, This, however, is to make the mistake of looking at earlier times through the eyes of our own age, In Davy's time no one was making very serious attempts to relieve the agony of surgery for it was not an important issue.
Instead of asking the negative question 'Why was there such a long delay?' we should be asking a positive one: 'Why did anaesthesia come when it did?' and 'Why did it come where it did? Why, when all the preliminary work had been done in Europe, did anaesthesia eventually appear in America?' We could go still further and ask 'Why did it come by whom it did? Why Morton, not a scientist, not a circumcisions and various mortifications of the flesh are still part of social or religious cultures. Intrinsic to these practices is that pain must be borne with stoicism and even welcomed with exultation.
So throughout history pain, even agonizing pain, was not necessarily something which should, even if it could, be avoided. The relief of pain was not a Holy Grail to be sought.
EARLY ATTEMPTS
Nevertheless, there is evidence that attempts were made from earliest times to make surgery more tolerable. Concoctions were given that produced some degree of stupor and oblivion and modern pharmacology confirms that some of these do have analgesic and soporific actions. How effective they were in impure preparation and unknown concentration is uncertain, but they remained in use up to the time of Chaucer and even of Shakespeare. Gradually, however, these traditional remedies fell into disuse.
THE AGE OF SCIENTIFIC DISCOVERY
It was not until the seventeenth century during the 'age of enlightenment' that traditionalism gave way to empiricism, and this in turn to scientific discovery. The chemistry and physics of gases were being worked out by Scheele, Lavoisier, Boyle, Black and others. Priestley, the cleric who studied chemistry for a hobby, isolated not only oxygen but also N 20.
The physiological sciences too were progressing. Following Harvey's discovery of the circulation of the blood Servetus, Hooke and Lower were elucidating the processes of respiration and circulation. Anaesthetists will note Hooke's observation that actual movement of the lungs was not necessary for gas exchange. This was about 200 years before modern anaesthetists rediscovered apnoeic oxygenation and high Frequency ventilation.
Ether and N 20 were known but neither was put to the service of surgery. No one thought of it. Operations were done as a last resort, often on the battlefield in the heat of the moment, when as we now know, endorphins are flowing freely and pain is therefore dulled if not abolished.
Surgeons themselves were not highly regarded. Compared with the university-educated physicians they were still barbers. Although the Enlightenment resulted in advances in medicine as well as the physical sciences, the surgical scene was riddled with strife and jealousy. After the separation from the barbers in 1745 the new Company of Surgeons failed dismally to take up its opportunities and its influence was negligible. It was run by a clique of men appointed for life and jealously holding power", Advances came not from the Company but from individuals such as Cheselden and the Hunters. Cheselden, skilled surgeon though he was, so dreaded operating that he seldom slept the night before, whilst Abernethy considered that 'operations are the reproach of surgery.' John Hunter from his detached scientific stance, said that 'operations are humiliating examples of the imperfections of the science' 8 . Hunter's pupil Astley Cooper inhaled N 20 at the Askesian Society in 1800 but did not see that it might help his surgical patients.
The Company of Surgeons, supported by the physicians with their vested interests, discouraged its members From prescribing drugs by refusing to appoint to its Court of Examiners any member practising pharmacy". The Apothecaries Act of 1815 added a further barrier. Surgeons, having little access to the medications used by physicians and apothecaries, were hardly likely to discover anaesthesia.
Ether was used as a medicine, given by mouth often mixed with other medications as a soothing anodyne, or by inhalation to treat chest diseases. For the most part though the inhalation of ether and N 20 was a source of social amusement or theatrical entertainment. No one took the conceptual leap of linking the available drugs with the knowledge of physiology which might have resulted in surgical anaesthesia.
ATTITUDES TO HUMAN SUFFERING
We need, therefore, to look further to find why pain relief played such a small role in medicine. Papper examined the western attitude to pain and suffering which existed at the time. These were dictated by two different inherited beliefs: First, the classical Graeco-Roman one regarded suffering as a cosmic experience of gods and heroes, unrelated to ordinary mortals. Secondly, the Judeo-Christian belief, a curious blend of two ideas, where pain was seen as a punishment for sin inflicted by a vengeful god, but at the same time a means of salvation'' (pp [6] [7] [8] . Pain, particularly if it was borne with dignity, was not just a necessary evil, but also a means of self-enhancement and of building up merit for a future life.
Attitudes to death, too, were very different from the present day. When little could be done to save life it became more important to die with dignity and prepare for a good life thereafter than to treat sickness. These beliefs affected everyday life in an age noted for its brutality and callousness. As Greene put it, 'whilst witches were being burnt in Salem, anaesthesia was not going to be thought of 20 miles away in Boston'!".
Society was beginning to change. England was in the midst of the industrial revolution and this, prompted by events leading up to the French revolution, made society question its attitudes. The belief in man's right to freedom, dignity and material benefits, as propounded by the French, was seized upon by the English poets and artists of the Romantic Movement who were prepared to became politically active to Forward their ideas. Papper 
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is that it was these young radicals who focused attention on the individual, particularly the common man, whose sufferings had been totally unregarded in the past. Gradually others came round to their way of thinking. More philanthropic attitudes developed and the century sa.w important developments such as the founding of hospitals and schools and the imposition of public health measures, whilst Parliament passed acts controlling the worst excesses in mines and factories. Science and humanism were joined by humanitarianism.
BEDDOES, DAVY AND NITROUS OXIDE
Humphry Davy had been apprenticed to a surgeon in Truro, although when he started his studies on the inhalation of gases it was not with the object of providing pain relief in surgery. In 1799 when aged 21 he met Thomas Beddoes who had come down from Bristol looking for men to work for him and help him to fulfil his great idea of a Pneumatic Institute for the investigation and treatment of disease. Davy agreed to join. There is a tendency to regard Beddoes as an erratically brilliant failure whose chief claim to fame was to have discovered Davy. Beddoes was intellectually able, perhaps brilliant, with an attractive personality, albeit with a penchant for upsetting people. It was true that he tended to overdo things, and his great scheme for curing numerous diseases by inhalation of gases and vapours ultimately failed!': He was one of the progressive young men who looked across the Channel and saw what had been achieved by the French revolution before its tragic transition into the reign of terror. If he tended to allow his political radicalism to override common sense he was not alone in this.
As a physician Beddoes believed strongly that medicine must not only ally itself with scientific advance, but also with developments in art and literature. Backed by Wedgwood's wealth and Erasmus Darwin's encouragement, he set up his Institute in Bristol not only for curative purposes but also for research. He had already shown that medications were effective through the lungs. He was ahead of his time in insisting that controlled trial must precede treatment, and also in advocating that improvement in health did not need just good medicine but also attention to diet, dress and good housing.
Beddoes had much good in him and perhaps did not deserve his failure. He picked his associates well, several were members of the Lunar Society and hence in touch with all the latest ideas. Beddoes provided Davy with an environment where, in accordance with his own ideals.. physicians, scientists and literary men came together with a common aim of improving the lot of humanity. He enabled Davy to continue his studies on gases, particularly NzO, using apparatus designed by James Watt which delivered accurate concentrations. Davy tried NzO on himself and his friends as well as on patients. Coleridge, Southey and others wrote vividly of their experiences of inhaling NZOI (pp 497-532). Davy himself described the effect of how, in low concentrations, it caused euphoria and lightheadedness, a pleasant feeling of warmth, a tendency to release inhibitions and excite muscular movements' (pp456--467). He used it twice when he was in pain, once from toothache and later from headache, and he observed that both times his pain was relieved, only to recur as the gas wore off. He noted too how it was possible to get addicted to it, an interesting observation, because at this time Coleridge was acquiring his lifelong addiction to opium.
Davy also made important studies on the uptake and elimination of gases through the lungs. It was almost as a throwaway line he wrote 'as nitrous oxide appears capable of destroying physical pain, it may probably be used with advantage during surgical operations'.
He did not follow it up. When an apprentice he must have witnessed the agonies of surgery but to him analgesia from NzO was a scientific curiosity. One cannot help wondering why this genius should have failed to see the significanceof his observations. He made the scientific but not the conceptual advance. He moved from Bristol to London to the Royal Institution and turned to other research. It is sad that in later life he came to look down on his earlier collaborators and even to derogate his own work in Bristol.
Thus, if it had not been for Davy's change of career, anaesthesia might have had a different history. It might have been discovered 40 years earlier in Bristol, England, rather than Boston, Massachusetts, and James Watt might have invented the first anaesthetic machine. 'The stage was set, but the actors went away.'
HICKMAN, THE MAN WHO TRIED
One more actor emerged in England, Henry Hickman, born in the year in which Davy published the effects of NzO, now a country practitioner in Shropshire. Hickman tried to produce what he called 'suspended animation' a state in which subjects could be rendered temporarily unconscious during surgerylZ. He tried using carbon dioxide, and whilst he succeeded to some extent in animals he never dared to use it in man. Probably this is just as well, for he was actually producing a state of asphyxia, albeit for a sufficiently short time for it to be reversible. He failed in his attempts to make known his findings. In 1824 he wrote to Thomas Knight, a Fellow of the Royal Society living nearby at Downtown Castle, asking for his work to be brought to the attention of the Society's President, by this time Davy himself. It seems Hickman was unaware of Davy's earlier work on NzO. They actually came close to meeting as Davy used to visit Knight's estate to go fishing. However, it was not to be, Knight seemed uninterested and Davy did not become involved.
Undeterred Hickman wrote a pamphlet describing his experiments and sent it to King Charles X of France, but there is no record that it was followed up. Perhaps the French were influenced by Velpeau of Paris who, after many attempts, wrote 'to obviate pain in operations is a chimera which it is no longer permissible to seek after'13.
So Hickman tried but he lacked the self-confidence to carry it through. He died aged 29 a disappointed man, but he must be credited with having made a genuine attempt to abolish the pain of surgery. He dreamed of the Holy Grail but did not find it.
WHY IN AMERICA?
More actors emerged across the Atlantic. The colonies had declared their independence and the new state was expanding, whilst not yet caught up in the turmoils of civil strife. Europe, by contrast was involved in a succession of wars.
Medical knowledge was almost certainly less advanced than in the old world, but there is no doubt that those practising in the Eastern States were well aware of progress in Europe. Physicians from Philadelphia, Boston and New York flocked to study in Edinburgh, London and Paris!". John Morgan, the founder in 1765 of Pennsylvania University medical department, the first medical school in North America, had studied in Edinburgh, as had the first professors of surgery in the new world. William Shippen [nr, professor of anatomy and surgery in Philadelphia, went briefly to Edinburgh and then on to London to study under the Hunters. He was shrewd enough to marry an old school friend of John Hunter's wife, a lady called Alice Lee. Shippen's friendship was so close he named his daughter Anne Home Shippen, after Anne Hunter's maiden name, and later he sent his son Tommy to London to follow in his own footsteps 15.
The connections were not all medical, for Joseph Priestley, the discoverer of oxygen, was also associated with Pennsylvania University. When he fled from England in 1797 to escape religious persecution he was offered the chair of chemistry. Although he did not accept it undoubtedly his discoveries in physical chemistry, including the properties of N 2 0 , must have been known in Philadelphia.
'Mesmerism' also was practised on both sides of the Atlantic, and it was well-known that subjects in a state of hypnosis were unconscious of any pain inflicted on them. Mesmer himself failed to realize the significance of this and never used it for surgery.
Ether and laughing gas 'frolics' were commonly indulged in by the youth of both continents, both socially and for theatrical entertainment. So common was it that Dr Wilhite described how from the time he was 10 years old he was familiar with the use of ether by inhalation as an excitant 16. The boys and girls in his small town in the state of Georgia, were in the constant habit of using it. Gatherings of young people usually ended up with an 'ether frolic'. On one occasion they administered it to a negro servant against his will, rendering him comatose for some hours and it was a relief to them when he woke up. Perhaps, though, this youthful prank taught them something important.
ETHER OR N20
If discoveries leading up to anaesthesia took place in Europe, it did not follow that Americans were ignorant of them. Also doctors in a vigorous young country may have been more receptive to new ideas and put them into practice more readily than in the conservative old world.
The men who went on to use ether and N 2 0 for painless surgery did so as a result of having experienced the exhilarating effects themselves. A medical student, William Clarke of Rochester, New York was so impressed that he gave ether to his girl friend for a tooth extraction 17 in 1842 and it was after similar experiences that Crawford Long, a country doctor from remote Jefferson in Georgia, decided to offer it experimentally to his frightened patient James Venables while he removed a cyst from his neck.
Did this young doctor Crawford Long have something more to go on than a casual observation during youthful fun and games? Long came from a highly educated family and he himself was studious. At a time when most doctors learned largely by apprenticeship he attended two universities. First, he went to the new one in Lexington Kentucky, and later to the longer-established University of Pennsylvania with its strong European connections. After completing an internship he returned home to practise. The library at Lexington contains a Manual ifMateria Medica and Pharmacy by Edwards and Vavasseur printed in 1829.In this ether is recommended both as an antispasmodic and also as a component of 'Hoffman's anodyne'. The latter was a popular medicine with which Long was familiar, describing how he took it when he was suffering from a painful bite from a spiderl". Had he read the book when a student? Was this what gave him the idea of using ether as an anaesthetic?
Whatever the reason, Long used ether on several patients in 1842 but did not publish his experiences until seven years later!", 3 years after Morton's demonstration in 1846. His reasons for not publicizing it included that he was too busy, as a single-handed doctor, and that he had not proved to his own satisfaction that he was not somehow inducing mesmerism. Also he moved to a practice in Athens where he did little surgery. Furthermore, the Civil War intervened and Athens was a centre of fighting. At one stage Long had to bury his records to avoid their destruction by fire.
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February 1996 lOOP WELLS, MORTON AND THE MEDICAL PROFESSION Though Long was not the only discoverer of anaesthesia he was the first deliberately and successfully to use it to make surgery painless. He had found the Holy Grail. It was three more years, however, before the world came to hear of it. It was another demonstration in a local theatre that proved crucial. The story of the entertainer, Gardner Quincey Colton and the dentists Horace Wells and Thomas Morton is well-known. It was Wells who saw the future and exclaimed 'this is a new era in tooth-pulling' and Morton who demonstrated it to the surgical profession. Between them all they had made the conceptual leap.
WHY DENTISTS?
Why did dentists and not doctors introduce anaesthesia? Could it have been due to the nature of their work? Whilst operating was a tiny part of a surgeon's practice it was, by contrast, the dentist's daily work. Dentistry seems to have been well advanced in New England, where its practitioners were approaching the professional status that doctors enjoyed, something that did not happen in Britain until decades later. Perhaps, therefore, they were in a position not only to grasp the concept of surgical anaesthesia but, equally importantly, to persuade the medical profession in Boston to try it. Significantly, it was a dentist James Robinson, a man ahead of his time in many ways, who was the first to make use of anaesthesia in England a few weeks later 2o .
EPILOGUE
I have tried to bridge the gap of nearly half a century between Davy's prediction and Morton's demonstration. Perhaps when one considers the many factors influencing medical advance the delay is not so surprising. Eventually the time was ripe. Science joined hands with humanitarianism and the crucial link was made. On 16 October 1846 Morton showed the way. He was in the right place at the right time and he publicized his findings widely. Those who made the discovery earlier did not stake their claims until after Morton had done so. Long nearly forfeited his claim by waiting so long to announce it.
The news of anaesthesia spread guickly throughout the world. By December it was in Britain, by March 1847 it had reached India, by April it was known in St Petersburg and Cape Town and by May it had reached as far as Australia.
After the initial enthusiasm anaesthesia's popularity waned. The old arguments against relieving pain did not disappear overnight. Many doctors stressed that pain was an important clinical sign and they reserved anaesthesia for those they regarded as nervous and weak-willed. So it was not universally used and many operations were still done without it. If it were not for enthusiastic surgeons like the Warrens and the Bigelows in Boston, and advocates like Simpson in Scotland and Snow in England, it would have taken even longer to achieve acceptance.
However, before anaesthesia could find its real place in surgical practice another Holy Grail had to be discovered. It was only after Pasteur, Semmel weiss and Lister had shown the way to the prevention of infection that the full benefits of anaesthesia could be gained.
